Reduction of BiP levels decreases heterologous protein secretion in Saccharomyces cerevisiae.
Increased levels of the endoplasmic reticulum-resident protein folding chaperone BiP would be expected to either increase protein secretory capacity by improved solubilization of folding precursors or decrease secretory capacity by binding and retaining misfolded proteins. To address this question, the relationship between BiP levels and heterologous secretion in yeast was determined. A yeast strain was constructed in which BiP expression is tunable from 5 to 250% of wild-type levels, and this strain was used to explore the effect of varying BiP level on overall secretion of three heterologous proteins: human granulocyte colony-stimulating factor, Schizosaccharomyces pombe acid phosphatase, and bovine pancreatic trypsin inhibitor. For all three proteins examined, reduction in BiP expression below wild-type level diminished overall secretion, whereas 5-fold BiP overexpression from a constitutive glycolytic promoter did not substantially increase or decrease secretion titers. These results are consistent with a positive role for BiP in promoting membrane translocation and solubilization of folding precursors but are inconsistent with a negative role in proofreading and improper retention of heterologous secreted proteins.